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(54) BATTERY RESIDUAL CAPACITY DETECTOR 
(57}Abstract: 

PROBLEM TO BE SOLVED: To detect a battery residual capacity with high 
precision taking the influence of a temperature change into account. 
SOLUTION: A control unit 23 makes a switching device 27 select one of tables 
30a-30d in a threshold ROM table 30 and output the selected table to a 
comparator 25 in accordance with whether a portable telephone is in a call state 
or in a waiting state at present and, further, whether a temperature value 
obtained via an AID conversion unit 1 1 shows a normal temperature or a low 
temperature. The voltage value of a battery pack 2 is converted by A/D 
conversion unit 4 and inputted to the comparator 25. The comparator 25 
compares a threshold value set in one of the tables 30a-30d in the threshold 
ROM table 30 which is selected and inputted by the switching device 27 with the 
voltage value of the battery pack 2 which is inputted via the A/D conversion unit 
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4 and informs the control unit 23 of the comparison result. The control unit 23 
Judges a battery residua! capacity in accordance with the comparison result of 
the comparator 25 and displays the battery residual capacity on a display device 
8. 



* NOTICES * 

JPO and SNPiT are not responslbie for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 

paim(s)] 

[Claim 1]A battery residue sensing device which detects a residue of a 
rechargeable battery formed in a mobile communication terminal, comprising: 
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A ceil voltage detection means to detect cell voltage of said rechargeable battery. 
A temperature detecting means which detects temperature, 
A threshold storing means stored for every combination of temperature from 
which a threshold used as a reference value at the time of judging a residue of 
said rechargeable battery based on cell voltage detected by said cell voltage 
detection means awaits with the time of communication, and is detected by the 
time and said temperature detecting means. 

A switching means which changes a threshold stored by said threshold storing 
means according to temperature which awaited with the time of communication 
and was detected by the time and said temperature detecting means, 
A comparison means to judge a residue of said rechargeable battery as 
compared with a threshold changed by said switching means based on cell 
voltage detected by said cell voltage detection means. 

[Claim 2]ordinary-temperature - awaiting in said threshold storing means the 
time •••• the time of ordinary temperature and communication ~ low -temperature ■• 
awaiting the time the battery residue sensing device according to claim 1 at 
the time of low temperature and communication, wherein a threshold 
corresponding to each is stored. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the InventiomThis invention relates to the residue sensing device which 
detects the residue of the rechargeable battery which is a power supply, 
especially relates to the suitable residue sensing device for mobile 
communication terminals, such as a cellular phone. 
[0002] 

[Description of the Prior ArtjGenerally, mobile communication terminals, such as 
a cellular phone, are equipped with a rechargeable battery as a power supply, 
and the function which detects the residue (residua! time, rate over full capacity) 
of this rechargeable battery and of which a user is notified is provided. 
Conventionally, cell voltage is read and detection of battery residue is performed 
by guessing based on the pressure value. 
[0003]With mobile communication terminals, such as a cellular phone, it awaits 
with the time of a telephone call (communication), and by the time, the 
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consumed electric current of the mobile communication terminal itself has 
change, and the cell voltage itself is changed sharply. For this reason, when 
guessing battery residue, in proportion to the pressure value, it could not be 
simply considered as battery residue, but it awaited with the time of a telephone 
call, and the notice of battery residue according to each at the time was needed. 
In the former, in order to await with the time of a telephone call and to notify the 
battery residue according to the time, the threshold for judging the battery 
residue to cell voltage was performed by changing according to the state at that 
time. 

[0004]However, in the conventional battery residue sensing device, since a 
discharge characteristic changed with the temperature of a cell or the 
circumference in a rechargeable battery even if it is notifying the battery residue 
which awaited and took into consideration whether it is at the telephone call time, 
or it was at the time, the error had occurred in battery residue detection. 
[0005]The example of composition of the ceiiular phone which formed the 
conventional battery residue sensing device is shown in drawing 4 As shown in 
., ng I the hatter/ pack 2 which is a rechargeable battery which is a power 
supply of a cellular phone is combined with the portable telephone body 1. The 
function of a cellular phone is controlled and also the control section 3 which 
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controls the battery residue detection to the battery pack 2 is formed in the 
portable telephone body 1. To the portable telephone body 1. The eel! voltage 
value of the battery pack 2. The judgment of the A/D conversion part 4 which 
digitizes, cell voltage, and battery residue, the comparator 5 which compares the 
data in the ROM table in which the threshold used as the reference value for 
carrying out was stored, and the power supply section 6 which supplies the 
power supply of the battery pack 2 to each part of a cellular phone - awaiting - 
the time - the time of business and a telephone call - business - the switcher 7 
and battery residue which change a ROM table to any they are. In order to await 
and to judge the battery residue at the time, the display for indication 8 which 
performs the display for notifying, and. Since [ which awaits and judges - 
threshold ROM table 9 and the battery residue at the time of a telephone call 3 it 
is referred to. The A/D conversion part 1 1 which digitizes the temperature value 
detected by the then-no sensitive register 12 foiwed in the battery pack 2 for 
carrying out temperature detection for the surveillance of the abnormalities 
(charging abnormality etc.) of the telephone call and threshold ROM table 10 
referred to, and a cell, the temperature compensating of power amplification, etc, 
is formed. 
[0006]According to whether it is a state of the present cellular phone at the 

957643/D/i 



telephone caii time, or await and it is at the time, it awaits to the switcher 7, it 
changes to any of - threshold ROM table 9, or a telephone call and a threshold 
ROM table 10 they are, and is made to output to the comparator 5 in the 
conventional battery residue sensing device. 

[0007]The pressure value of the battery pack 2 is changed in the A/D conversion 
part 4, and is inputted into the comparator 5, The comparator 5 compares the 
threshold which was inputted from the switcher 7 and which awaited and was set 
as - threshold ROM tabie 9, or a telephone call and a threshold ROM table 10 
with the pressure value of the battery pack 2 inputted via the A/D conversion part 
4, and notifies the result to the control section 3. The control section 3 judges 
battery residue based on the decision result in the comparator 5, and displays 
battery residue in the display for indication 8. 
lOOOSJDrawing 5 is awaited for judging the discharge characteristic and battery 
residue of the battery pack 2 at the time of ordinary temperature and low 
temperature, and shows the threshold at the time (awaiting - threshold ROM 
table 9) and the time of a telephone call (a telephone call and threshold ROM 
tabie 10). Four steps of leveis express battery residue. It expresses that there is 
so iittle battery residue that the numerical value of a level is small. 
[00G9]Among d awis ig £ the discharge i ) istic of the ceil at the time of the 
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waiting receptacle for ordinary temperature and 16 express the discharge 
characteristic of the cell at the time of an ordinary temperature telephone call, 17 
expresses the discharge characteristic of the cell at the time of the waiting 
receptacle for low temperature, and 15 express the discharge characteristic of 
the ceil at the time of a low-temperature teiephone cai! 18. 
[0010)ab4-ab1 await, the threshold at the time is shown, ab4 awaits, the 
threshold of the battery residue level 4 at the time and ab3 await, the threshold 
of the battery residue level 3 at the time and ab2 await, and the threshold of the 
battery residue level 2 at the time and ab1 await, and they are the thresholds of 
the battery residue level 1 at the time. cd4~cd1 show the threshold at the time of 
a telephone call, and, as for the threshold of the battery residue level 4 at the 
time of a teiephone ca!i, and cd3, the threshold of the battery residue level 2 at 
the time of a telephone call and cd1 are the thresholds of the battery residue 
level 1 at the time of a telephone call cd4 the threshold of the battery residue 
level 3 at the time of a telephone call, and cd2. 
[0Q11]Next, the operation in the conventional battery residue sensing device is 
explained, referring to drawing 4 and drawing s. First explanation in the time of 



the waiting receptacie for ordinary temperature is given. Here, it explains that 
cell voltage is the voltage of the point a shown in drawing 5 
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[0012]Since the control section 3 performs control of a waiting receptacle or a 
telephone call, the present situation awaits it and whether it is at the time or the 
telephone call time can judge it. Since the control section 3 awaits and makes 
the battery residue at the time detect, it makes the threshold which awaited and 
was stored in - threshold ROM table 9 output to the comparator 5 to the switcher 
7, 

[0013]the control section 3 awaits with the cell voltage in the point a inputted via 
the A/D conversion part 4 obtained by the comparator 5 t and a comparison 
result with the threshold of the battery residue levels 4-1 (ab4-ab1) at the time to 
its battery residue is equivalent to the battery residue level 2 (ab2) - then, it 
Judges. 

[0014]From this state, when a telephone call is started, cell voltage falls with the 
characteristic of a cell and shifts to the point b. The switcher 7 is received in 
order for the control section 3 to make the battery residue at the time of a 
telephone call detect by having changed from the waiting receptacle to a 
telephone call, The threshold stored in the telephone call and threshold ROM 
table 10 is made to output to the comparator 5, the threshold which the 
comparator 5 uses for the judgment of battery residue is awaited, and it changes 
from the battery residue levels 4-1 (ab4~ab1) at the time to the battery residue 
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levels 4-1 (cd4-cd1) at the time of a telephone call. 
[0015]this time - the control section 3 has battery residue equivalent to the 
battery residue level 2 (cd2), then it judges it on it. On the other hand, when it 
awaits and is sometimes in a cold condition, cell voltage falls to the point c with 
the characteristic of a cell. 

[0016]in this case, the control section 3 is considerable from the result of having 
awaited the battery residue in the point c and having measured it with the battery 
residue levels 4-1 (ab4~ab1) at the time to the battery residue level 2 (ab2) 
then, it can judge. 

[0017]From this state, when a telephone call is started, cell voltage falls with the 
characteristic of a cell and shifts to the point d. By having changed from the 
waiting receptacle at the time of a telephone call, the control section 3 also 
awaits a threshold and is changed from the battery residue levels 4-1 (ab4-ab1) 
at the time to the batteiy residue levels 4-1 (cd4-cd1) at the time of a telephone 
call. At this time, the control section 3 has battery residue equivalent to different 
pond residue level 1 (cd1) from the decision result in the time of an ordinary 
temperature telephone call, then it judges it to it. 
[0018] 

[Problem(s) to be Solved by the InventionJThus, in the conventional battery 
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residue sensing device, it awaited, and awaited with the time of a telephone call 
by awaiting and changing - threshold ROM table 9, and a telephone cal! and a 
threshold ROM table 10 according to whether it is at the time, or it is at the 
telephone call time, and the battery residue according to the time was notified. 
(001 9] However, as mentioned above, even if it was a case in ordinary 
temperature where it awaited, low temperature awaited at the time and the time 
of a telephone call, and battery residue was judged in the time to be the battery 
residue level 2, in the time of a low-temperature telephone call, it was judged 
with battery residue level 1 , and there was a case where battery residue could 
not be notified correctly, 

[0020]ln the time of a low-temperature telephone call, as shown in the battery 
residue display at the time of the low-temperature telephone call shown in 
■ „ (i so \ the problem that the ratio of the duration of call of the battery residue 
levels 4-1 did not become equivalent had occurred. 
[0021]That is, in the conventional battery residue sensing device, since the 
discharge characteristic which changes with the temperature of a rechargeable 
battery was not taken into consideration, battery residue was not able to be 
correctly notified only by measuring cell voltage. In particular, in the time of a 
telephone call, the consumed electric current awaited, since it was larger than 
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the time, the difference of the discharge characteristic with the time of ordinary 
temperature and low temperature became large (for the internal resistance of a 
ceil, the contact resistance of connectors, etc.), and influence was large to the 
judgment of battery residue. 

[GQ22]This invention was made in consideration of the above situations, and an 
object of this invention is to provide the battery residue sensing device which can 
detect battery residue with sufficient accuracy in consideration of the influence 
by a temperature change. 

[0023] 

[Means for Solving the ProblemJAs opposed to ceil voltage defected from a 
rechargeable battery with which this invention was provided in a mobiie telecom 
terminal, By awaiting a threshold used as a reference value at the time of judging 
a residue of a rechargeable battery which awaited with the time of 
communication and was prepared for every combination of the time and 
temperature with the time of communication, and changing it to the time 
according to temperature, A judgment in consideration of the discharge 
characteristic of a rechargeable battery which awaits with the time of 
communication and changes not on!y with a difference at the time but with 
temperature of a residue of a rechargeable battery is performed. 
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[0024] 

[Embodiment of the InventionJHeneafter, an embodiment of the invention is 
described with reference to drawings, Drawing 1 shows the example of 
composition of the cellular phone which formed the battery residue sensing 
device in an embodiment of the invention. 
[0025]The same numerals are attached about the same component part as 
ing 4 used for explanation of a Prior art. As shown in drawing 1, the battery 
pack 2 of the rechargeable battery which is a power supply of a cellular phone is 
combined with the portable telephone body 20. The function of a cellular phone 
is controlled and also the control section 23 which controls the battery residue 
detection to the battery pack 2 is formed in the portable telephone body 20. To 
the portable telephone body 20. The cell voltage value of the battery pack 2. The 
Judgment of the A/0 conversion part 4 which digitizes, cell voltage, and battery 
residue, the comparator 25 which compares the data in threshold ROM table 30 
in which the threshold used as the reference value for carrying out was stored, 
and the power supply section 6 which supplies the power supply of the battery 
pack 2 to each part of a cellular phone - it awaiting and for every combination of 
the time, the time of a telephone call (telephone call), and temperature. The 
threshold used as the reference value at the time of judging the residue of the 
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battery pack 2 based on the display for indication 8 and cell voltage which 
perform the display for notifying the switcher 27 and battery residue which 
change threshold ROM table 30 in which the threshold used as the reference 
value at the time of judging the residue of the battery pack 2 was stored, The 
others which are surveillance of the abnormalities (charging abnormality etc.) of 
threshold ROM table 30 and a celi, temperature compensating of power 
amplification, etc. which awaited with the time of communication and were stored 
for every combination of the time and temperature (predetermined temperature 
applicable to ordinary temperature and iow temperature), In order to change the 
threshold for judging the battery residue in the comparator 25, the A/D 
conversion part 1 1 which digitizes the temperature value detected by the thermo 
sensitive register 12 formed in the battery pack 2 for carrying out temperature 
detection is formed. 

[0026]in addition - ordinary-temperature - awaiting to threshold ROM table 30 - 
threshold ROM table 30a, and ordinary temperature, a telephone call and a 
threshold ROM table 30b - it low-temperature - awaits and - threshold ROM 
table 30c, and low temperature, a telephone call and a threshold ROM table 30d 
are formed. 
[0027]ln the residue sensing device in this embodiment, await whether it is a 
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state of the present cellular phone at the telephone cali time, and. [ whether it is 
at the time, and ] The control section 23 changes to which tables 30a-30d in 
threshold ROM table 30 to the switcher 25, and makes it output to the 
comparator 25 according to any the temperature value furthermore acquired via 
the A/D conversion part 1 1 shall show between ordinary temperature and low 
temperature. 

£0028]The pressure value of the battery pack 2 is changed in the A/D conversion 
part 4, and is inputted into the comparator 25. The comparator 25 compares the 
threshold set as which tables 30a-30d in threshold ROM table 30 inputted from 
the switcher 27 with the pressure value of the battery pack 2 inputted via the A/D 
conversion part 4, and notifies the result to the control section 23. The control 
section 23 judges battery residue based on the decision result in the comparator 
25, and displays battery residue in the display for indication 8. 

s iwaited ot jdging batter, sestdne to be ihe discharge 
characteristic of the battery pack 2 at the time of ordinary temperature and low 
temperature, and shows the threshold for every combination of the time, the time 
of a telephone caii, and temperature (ordinary temperature, Sow temperature). 
[0030]Temporarily, by the telephone call of ordinary temperature, for 120 
minutes, the celi which has capacity for 100 minutes is made into an example, 
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and is explained by Sow-temperature telephone call. When the level of battery 
residue is divided into 4-1 , the capacity of a cell starts a telephone call from a full 
charge and lime to the operating limit voltage due to sag is made into 100%, 100 
to 75%, the level 2 makes the level 3 75% - 50%, and is made into 50% - 25%, 
and level 1 makes the level 4 25% - 0%. 
[0031]Among drawing 5 , (he discharge characteristic of the cell at the time of the 
waiting receptacle for ordinary temperature and 16 express the discharge 
characteristic of the cell at the time of an ordinary temperature telephone call, 17 
expresses the discharge characteristic of the cell at the time of the waiting 
receptacle for low temperature, and 15 express the discharge characteristic of 
the cell at the time of a low-temperature telephone call 18. 
[G032]a4-a1 show the threshold at the time of the waiting receptacle for ordinary 
temperature, and, as for the threshold of the battery residue level 4 at the time of 
the waiting receptacle for ordinary temperature, and a3, the threshold of the 
battery residue level 2 at the time of the waiting receptacle for ordinary 
temperature and a1 are the thresholds of the battery residue level 1 at the time 
of the waiting receptacle for ordinary temperature a4 the threshold of the battery 
residue level 3 at the time of the waiting receptacle for ordinary temperature, and 
a2. b4-b1 show the threshold at the time of an ordinary temperature telephone 
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caii, and, as for the threshold of the battery residue level 4 at the time of an 
ordinary temperature telephone caii, and b3, the threshold of the battery residue 
level 2 at the time of an ordinary temperature telephone call and b1 are the 
thresholds of the battery residue levei 1 at the time of an ordinary temperature 
telephone cail b4 the threshold of the battery residue level 3 at the time of an 
ordinary temperature telephone caii, and b2. c4-c1 show the threshold at the 
time of the waiting receptacle for low temperature, and, as for the threshold of 
the battery residue level 4 at the time of the waiting receptacle for low 
temperature, and c3, the threshold of the battery residue level 2 at the time of 
the waiting receptacle for low temperature and d are the thresholds of the 
battery residue level 1 at the time of the waiting receptacle for iow temperature 
c4 the threshold of the battery residue levei 3 at the time of the waiting 
receptacle for low temperature, and c2. d4-d1 show the threshold at the time of a 
low-temperature telephone caii, and, as for the threshold of the battery residue 
level 4 at the time of a low-temperature telephone call, and d3, the threshold of 
the battery residue level 2 at the time of a low-temperature telephone caii and d1 
are the thresholds of the battery residue levei 1 at the time of a low-temperature 
telephone call d4 the threshold of the battery residue level 3 at the time of a 
low-temperature telephone call, and d2. 
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[0033]Next, the operation in the battery residue sensing device in this 
embodiment is explained, referring to drawing 1 thru/ot ? ?. First, 

explanation in the time of the waiting receptacle for ordinary temperature is given. 
Here, it explains that celi voitage is the voltage of the point a shown in drawing 2. 
[Q034]The control section 23 has detected temperature by acquiring the 
pressure value of the thermo sensitive register 12 provided in the battery pack 2 
via the AID conversion part 11. As a result, the control section 23 should judge it 
as the thing in a room temperature condition now. 
[0035]Since the control section 23 performs control of a waiting receptacie or a 
telephone call, the present situation awaits it and whether it is at the time or the 
telephone call time can judge it. Since the control section 23 makes the battery 
residue at the time of the waiting receptacle for ordinary temperature detect, it 
makes the ordinary temperature and the threshold which awaited and was 
stored in - threshold ROM table 30a of threshold ROM fable 30 output to the 
comparator 25 to the switcher 27. 

(0036]The comparator 25 compares with the threshold of the battery residue 
levels 4-1 (a4-a1) at the time of ordinary temperature ****** the celi voitage in the 
point a inputted via the A/D conversion part 4, and notifies the result to the 
control section 23. From the comparison result obtained by the comparator 25, 
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the control section 23 has battery residue equivalent to the battery residue level 
2 (a2), then it judges it on it. 

[0037]The control section 23 performs the display for notifying battery residue to 
the display for indication 8 according to the decision resutt of a battery residue 
level. For example, the gestalt which expresses four steps of levels as shown in 
drawing 3 w ith the battery residue sensing device in this embodiment notifies 
battery residue. Here, since it was judged with the battery residue level 2, the 
display shown in drawing 3 (c) is performed. The display of battery residue may 
always be performed, and it may be made to carry out if needed {for example, 
when there are directions of a battery residue display etc.). 
[0036]From this state, when a telephone call is started, ceil voltage falls with the 
characteristic of a cell and shifts to the point b. The switcher 27 is received in 
order for the control section 23 to make the battery residue at the time of a 
telephone call detect by having changed from the waiting receptacle to a 
telephone call, The threshold stored in ordinary temperature, the telephone call, 
and threshold ROM table 30b is made to output to the comparator 25, and the 
comparator 25 awaits the threshold used for the judgment of battery residue, 
and changes it from the battery residue levels 4-1 (a4-a1) at the time to the 
battery residue levels 4-1 (b4-b1) at the time of a telephone call. 
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[0039]a basis [ comparison result / using the battery residue fevefs / in / at this 
time / in the control section 23 / the comparator 25 / 4-1 (b4-b1) ] ~~ battery 
residue is equivalent to the battery residue level 2 (b2), then judges on it, 
[0040]On the other hand, when it awaits and is sometimes in a cold condition, 
cell voltage talis to the point c with the characteristic of a eel!. The control section 
23 judges it as the thing in a cold condition, as a result of acquiring the voltage of 
the thermo sensitive register 12 in the battery pack 2 via the A/D conversion part 
11. 

[0041 ]Si nee the control section 23 makes the battery residue at the time of the 
waiting receptacle for low temperature detect, it makes the low temperature and 
the threshold which awaited and was stored in - threshold ROM table 30c of 
threshold ROM table 30 output to the comparator 25 to the switcher 27. 
[0042]The comparator 25 compares with the threshold of the battery residue 
levels 4-1 (c4-c1) at the time of low-temperature ****** the celi voitage in the 
point c inputted via the A/D conversion part 4 S and notifies the result to the 
control section 23. From the comparison result obtained by the comparator 25, 
the control section 23 has battery residue equivalent to the same battery residue 
level 2 (a2) as the time of ordinary temperature, then if judges it on it. 
[0043]From this state, when a telephone call is started, cell voltage falls with the 
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characteristic of a ceil and shifts to the point d. The switcher 27 is received in 
order for the control section 23 to make the battery residue at the time of a 
telephone call detect by having changed from the waiting receptacle to a 
telephone call, The threshold stored in low temperature, the telephone call, and 
threshold ROM table 30d is made to output to the comparator 25, and the 
comparator 25 awaits the threshold used for the judgment of battery residue, 
and changes it from the battery residue levels 4-1 (c4-d) at the time to the 
battery residue levels 4-1 (d4-d1) at the time of a telephone call, 
[0044]At this time, based on the comparison result using the battery residue 
levels 4-1 (d4-d1) in the comparator 25, the control section 23 has battery 
residue equivalent to the same battery residue level 2 (d2) as the time of 
ordinary temperature, then it judges it on it. 
[0045]Thus, temperature is detected by reading the voltage of the thermo 
sensitive register 12 formed in the battery pack 2, or [ whether it is among a 
current telephone, or / that it awaits and is inside ] - in addition, since the tables 
30a -30d in threshold ROM table 30 are changed and it is made to output to the 
comparator 25 by the switcher 27 according to whether it is at the ordinary 
temperature time, or it is at the low-temperature time, the battery residue in 
consideration of a temperature change can be judged. Therefore, even if it 
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awaits and is in which state of the combination of the time, and ordinary 
temperature or Sow temperature at the time of a telephone call as mentioned 
above since it becomes detectable [ the battery residue which is not influenced 
by the temperature change ], a battery residue level can be judged to be the 
level 2. 
[0G46]At the time of a Sow-temperature telephone call, as shown in the battery 
residue display at the time of the low-temperature telephone call shown in 
drawing 2, the ratio of the duration of caii of the battery residue levels 4-1 
becomes equivalent, and it becomes possible to take consistency of battery 
residue and duration of call, 

[0Q47]Although two steps of temperature, at the time of ordinary temperature 
and low temperature, are made into an example and explained by explanation 
mentioned above, of course, it is possible to be aimed at the temperature more 
than a three-stage. In this case, the threshold is stored in threshold ROM table 
30 for every group each temperature more than a three-stage, a waiting 
receptacle, and under telephone call, a threshold is changed according to the 
temperature detected using the thermo sensitive register 12, and battery residue 
is Judged. 
[0048]Although the battery residue sensing device formed in the cellular phone 
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is made into an example and explained by explanation mentioned above, if it is 
the mobile communication terminal in which the rechargeable battery was 
formed, it is possible to apply also to apparatus other than a cellular phone. 
[0049] 

[Effect of the InventionjAs opposed to the cell voltage which was detected from 
the rechargeable battery formed in the mobile telecom terminal according to this 
invention as explained in full detail above, By awaiting the threshold used as the 
reference value at the time of judging the residue of the rechargeable battery 
which awaited with the time of communication and was prepared for every 
combination of the time and temperature with the time of communication, and 
changing it to the time according to temperature. Since the residue of the 
rechargeable battery in consideration of the discharge characteristic of the 
rechargeable battery which awaits with the time of communication and changes 
not only with the difference at the time but with temperature is Judged, battery 
residue can be detected without receiving the influence by a temperature 
change. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

t> , jux 1 The figure showing the example of composition of the cellular phone 
which formed the battery residue sensing device in an embodiment of the 
invention, 

j -)The figure for judging battery residue to be the discharge 
characteristic of the battery pack 2 at the time of ordinary temperature and low 
temperature in which awaiting and showing the threshold for every combination 
of the time, the time of a telephone call, and temperature (ordinary temperature, 
Sow temperature). 

'■■no 3!The figure showing an example of the display for notifying battery 
residue. 

Trie figure showing the example of composition of the ceSiular phone 
which formed the conventional battery residue sensing device. 
LQf§^l r 19.....§.F he figure for judging the discharge characteristic and battery 
residue of the battery pack 2 at the time of ordinary temperature and low 
temperature in which awaiting and showing the threshold at the time and the 
time of a telephone caii. 

[Description of Notations] 

2 ~ Battery pack 
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4 A/D conversion part 

6 - Power supply section 

8 Display for indication 

1 1 - A/D conversion part 

12 Thermo sensitive register 
20 - Portable telephone body 
23 -- Control section 
25 Comparator 
27 - Switcher 
30 - Threshold ROM table 



It 30a- ordinary-temperature - Awaits, and is - threshold ROM table, 
30b - Ordinary temperature, a telephone call, and threshold ROM table 
It 30c- low-temperature - Awaits, and is - threshold ROM table. 
30d - Low temperature, a telephone call, and threshold ROM table 
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